Fetal hippocampal CA3 cell grafts enriched with fibroblast growth factor-2 exhibit enhanced neuronal integration into the lesioned aging rat hippocampus in a kainate model of temporal lobe epilepsy.
Aging impairs the conduciveness of the lesioned hippocampus for robust survival of neurons derived from homotopic fetal cell grafts (Zaman and Shetty, Neuroscience 109:537-553, 2002), suggesting a need for graft augmentation in fetal graft-mediated therapeutic strategies for the lesioned aging hippocampus. We hypothesize that pretreatment and grafting of donor hippocampal CA3 cells with fibroblast growth factor-2 (FGF-2) considerably enhances graft neuronal integration into the lesioned CA3 region of the aging hippocampus. We employed the optical fractionator cell counting method and quantified the number of surviving cells and neurons derived from 5'-bromodoxyuridine-labeled embryonic day 19 CA3 cell grafts pre-treated and transplanted with FGF-2 into the lesioned CA3 region of the middle-aged and aged rat hippocampus at 4 days post-lesion. In both middle-aged and aged hippocampus, pre-treatment and transplantation of CA3 cell grafts with FGF-2 resulted in a robust yield of surviving cells (72-80% of injected cells) and neurons (62-69% of injected cells) from grafts. The overall yield was dramatically greater than the yield observed earlier from standard (untreated) fetal CA3 cell grafts into the lesioned aging hippocampus but was highly comparable to that observed for standard fetal CA3 cell grafts into the lesioned young hippocampus (Zaman and Shetty, Neuroscience 109:537-553, 2002). Thus, a robust neuronal integration from fetal CA3 cell grafts can be achieved into the lesioned CA3 region of the aging hippocampus with a simple pre-treatment and grafting of donor fetal CA3 cells with FGF-2. These results have implications toward the development of suitable cell grafting strategies for repair of the lesioned aging hippocampus in neurodegenerative diseases, particularly the temporal lobe epilepsy, stroke, and Alzheimer's disease.